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Excess Gibbs energy (g E ) models
According to the NRTL, the excess Gibbs energy is, for a binary system, given by: 
where 0 , 1 and 2−1 are parameters to be obtained by fitting experimental data. For the systems studied in this work, 1 is taken as zero, without any lost of accuracy. As this model is not as well known as NRTL, the expressions for the activity coefficients are given below:
The estimation of the parameters of the two models was carried using the deterministic
Nedler-Mead method, 6 by minimizing the objective function:
where and are the experimental and calculated absolute temperatures, respectively, and is the total number of experimental data points for each system.
Conductor-like Screening Model for Real Solvents: COSMO-RS
COSMO-RS 7 is a predictive tool that uses a statistical thermodynamic approach based on the results of quantum chemical calculations. The model can be used to predict the phase behaviour of mixtures without any experimental information. 8, 9 Here, the experimental SLE data gathered were used to perform a fine-tuning of some of the COSMO-RS parameters (the pre-factor of the misfit interaction, cmf, the hydrogen bond interaction, chb, and the hydrogen bond temperature dependency parameters, whb and dhb) in order to improve the quality of the description.
The procedure schematized in Figure S8 is based on modelling equations (eqs. S3-S5), used to calculate the activity coefficients as a reference for the parameter fitting. For each system, the mRK model was selected since it gave better description of phase diagram ( Figure 3 and Table S9 ). The objective function (eq. S7), based on the residuals between the activity coefficients by COSMO-RS values ( ) and those calculated by mRK ( ), was used to drive the search.
In equation S7 the sum is extended through every data point k of each component i belonging to j-th system of the [Ch]Cl+sugar system. w(xe,i) is a step-shaped weighting S23 function settled to minimize the differences between calculated and estimated activity coefficients beyond the eutectic composition.
To refine the solution, the Nelder-Mead Simplex algorithm 6 was applied, where the function tolerance and the Euclid norm of variable vector were selected as stopping criteria. The default COSMO-RS parameterization was used as starting approximation.
This procedure was applied to avoid solving the SLE equation (1) 
S24
Kamlet-Taft Solvatochromic Parameters
The dipolarity/polarizability, π*, and the hydrogen-bond acceptor basicity, β, solvatochromic parameters were determined from the experimental measurements according with the following equations: 
where d24 = δ4 -δ2.
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